Integrated molecular analysis of the inactivation of a non-enveloped virus, feline calicivirus, by UV-C radiation.
UV-C treatment has been shown to be a powerful way to inactivate non-enveloped viruses in water samples. However, little is known about how the viruses were inactivated by UV-C radiation. In this study, we investigated the inactivation mechanism of a single-stranded RNA (ssRNA) non-enveloped virus, feline calicivirus (FCV), as a surrogate for the human norovirus, using UV-C radiation with different wavelengths. Integrated molecular analyses using RT-qPCR, sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), and mass spectrometry were employed to evaluate the extent of ssRNA genome and protein degradation. UV-C radiation of FCV efficiently impaired the infectivity of FCV in mammalian cells. We also identified degradation of the RNA genome, whose copy numbers decreased from 48% to 56% following UV255 or UV281 radiation. Significant degradation of capsid protein was not observed, whereas oxidation of amino acid residues in the major capsid protein VP-1 was determined. Our results suggest that damage to the RNA genome is primarily responsible for the observed decrease in FCV infectivity of CRFK cells. This study provides not only relevant baseline data but also an overview and possible mechanism for the disinfection of non-enveloped ssRNA viruses using UV-C radiation.